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Memorandum 
 
To: James M. Czarnik, Senior Engineer 
  Robinson Engineering 
 
From: Mandeera Wagle, Project Manager 
  Matt Rembold, Project Engineer 
  CDM 
 
Date: November 15, 2010 
 
Subject: Taft Street Lift Station Analysis 

The Merrillville Conservancy District (MCD) owns and operates the Taft Street Lift Station, 
which is located near the intersection of 63rd Avenue and State Road 55, in Merrillville, 
Indiana.  The lift station consists of a wet well, four pumps, and two forcemains that operate 
under pumped conditions only (i.e., the forcemains do not flow by gravity in case the pumps 
are off).  Based on information provided by Robinson Engineering, the lift station currently 
pumps approximately 3.2 MGD average daily flow and 10 MGD peak flow, although flows 
through the lift station have been known to reach 12 MGD.  MCD has plans to expand the 
station to a capacity of 25 MGD in the next few months.  

Over the weekend of October 15th through the 17th, 2010, it is believed that a compressor in 
the lift station failed, preventing the pumps from operating and causing the water level in the 
station to rise significantly.  High water marks were found within the wet well at 
approximately 615 feet, 25 feet above the elevation of the bottom slab of the lift station.  
Subsequent to the lift station failure, a fish kill in nearby Turkey Creek occurred.   

Robinson Engineering engaged CDM to perform a static analysis of the Taft Street Lift Station 
to estimate the degree and extent of sewer system surcharging under various flow scenarios, 
including a pump station failure condition.  This memorandum summarizes the methodology 
and results of the analysis, and contains the following sections: 

 Model Development 

 Simulated Scenarios 

 Results and Conclusions 
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Section 1: Model Development  
The analysis of the Taft Street Lift Station was based on a computer model of the sewer 
system immediately upstream of the lift station.  Based on the objective of this analysis, the 
model extents were limited to the area containing manholes with rim elevations just at the 615 
foot high water elevation.  Figure 1 presents the study area and model extents.  The study 
area is bounded by 59th Place to the north, Cleveland Circle to the east, and the future Prairie 
Creek development to the south and west.  Based on information provided by Robinson 
Engineering, the sewers within the study area range from 8 inches to 48 inches in diameter, 
with the main Taft Street interceptor being 48 inches in diameter.  On average, the system is 
approximately 12 feet below grade. 

The model was developed based on AutoCAD drawings (XR-Sewers.dwg and Master.dwg) 
provided by Robinson Engineering.  Spatial referencing and pipe and manhole attribute 
information was converted from these AutoCAD drawings first to ArcGIS and then imported 
to a SWMM-based modeling software package.  The following attribute information was 
required to develop the model: 

 Manholes:  x-coordinate, y-coordinate, rim elevation, invert elevation 

 Pipes: upstream and downstream invert elevation, diameter, pipe length 

All attribute information was populated using the AutoCAD maps provided.  It was assumed 
that the coordinate system of the AutoCAD drawings is North American Datum (NAD) 1983 
State Plane Indiana West, in units of feet.  Missing rim elevations were estimated using a 
publically available 10-meter digital elevation model (DEM), and missing invert elevations 
were estimated based on slope.  If a slope could not be determined based on information 
provided on the source AutoCAD drawings then minimum slopes as provided by the Indiana 
Administrative Code, Title 327 Water Pollution Control Board 327 IAC 3-6-12 were used.  All 
pipes were assumed to be circular in shape with a Manning’s n of 0.013. 

Because the analysis focused on a pump station failure condition, and because the forcemains 
from the lift station cannot flow under gravity conditions, the downstream boundary of the 
model was the Taft Street Lift Station wet well.  The wet well was modeled as a storage node, 
based on the existing footprint (as shown on the provided AutoCAD drawings) and inverts 
(as shown on the Taft Street Lift Station Expansion to 25 MGD D-5 Section A drawing) with 
an outlet that prevented any flow from leaving the lift station. 

It should be noted that for the purposes of this analysis, only the hydraulic network of the 
sewer system was built in to the model.  Hydrology (i.e., sewersheds and associated 
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attributes,) and any impacts from inflow and infiltration was not required for the analysis and 
therefore was not included in the model. 

Simulated Scenarios 
The model was used to evaluate three flow scenarios. The main scenario of interest was the 
flow condition that was occurring in the system during the weekend of the reported lift 
station failure.  During this weekend, there was no rainfall, and the average daily dry weather 
flow of 3.2 MGD was assumed to have occurred through the system. Two additional flow 
scenarios, with 10 MGD peak flow and 12 MGD extreme flows, were also evaluated.  

Flows were input as a direct, constant inflow at the wet well of the Taft Street Lift Station.  
System flows were then simulated over the October 14 through 20, 2010 period under static 
conditions (i.e., with no variability to the flow input).  The model was used to analyze peak 
water level at the wet well, peak hydraulic grade line through the system, and any flooded 
manholes. 

Results and Conclusions 
For all three simulated scenarios (3.2 MGD, 10 MGD, and 12 MGD flows), the model 
predicted only three manholes to flood.  The three manholes are located in the vicinity of 
where the 36 inch diameter east-west aligned sewer just south of Turkey Creek enters the 
main north-south interceptor at Taft Street (see Figure 1).  The peak level in the wet well was 
predicted to be approximately 617 feet for all three modeled scenarios.  These results are in 
agreement with field investigations reported by Robinson Engineering, which indicated that 
the water level in the wet well reached approximately 615 feet, and flooding occurred at the 
same three manholes. 

For all three simulated scenarios, the entire modeled system exhibited surcharged conditions 
to varying degrees (i.e., the peak hydraulic grade line was higher than the crown of the pipe).  
Figure 1 indicates portions of the system where the freeboard between the ground surface 
and the peak hydraulic grade line in the pipes is at least 8 feet.  Figures 3 through 30 present 
profiles of various sections of the sewer system indicating the peak hydraulic grade line 
through that segment during the 3.2 MGD constant inflow / lift station failure scenario.   

The results of this analysis indicate that for a lift station failure condition, it is likely that 
during average dry weather system flow conditions of 3.2 MGD the sewer system upstream 
of the Taft Street Lift Station will surcharge to varying degrees and manholes in the vicinity of 
Turkey Creek will flood to the ground surface. 
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Taft Street Lift Station Analysis
Figure 3

Adjacent to Grand Tr ck Westerny
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Adjacent to Grand Truck Western 
Railroad to Lift Station (2‐4’ Dia.)
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Figure 4 

Ells orth Place from Railroad to 65thy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Ellsworth Place from Railroad to 65th

Avenue (1.5’ Dia.)
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Taft Street Lift Station Analysis
Figure 5

Ells orth Place from 65th A en e toy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Ellsworth Place from 65th Avenue to 
Taft Street (1.5‐3’ Dia.)
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Figure 6

Taft Street from T rke Creek to Lifty
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Taft Street from Turkey Creek to Lift 
Station (4’ Dia.)



Taft Street Lift Station Analysis
Figure 7

Cle eland Circle to Lift Stationy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Cleveland Circle to Lift Station
(1.5’‐4’ Dia.)
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Figure 8

Taft Street from Merrillville Conservancyy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Taft Street from Merrillville Conservancy 
District  Boundary to Turkey Creek (4’ Dia.) 



Taft Street Lift Station Analysis
Figure 9

Taft Place to Railroady
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Taft Place to Railroad
(2’ Dia.)



Taft Street Lift Station Analysis
Figure 10

Taft Place / 61st Place to Railroady
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Taft Place / 61st Place to Railroad
(8”‐1.25’ Dia.)



Taft Street Lift Station Analysis
Figure 11

Bet een 61st A en e and 61st Placey
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Between 61st Avenue and 61st Place 
(10”‐1.25’ Dia.)



Taft Street Lift Station Analysis
Figure 12

So th of 60th Dri e Bet een Taft Placey
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

South of 60th Drive Between Taft Place 
and Rutledge Court (1.25’ Dia.)
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Figure 13

Parallel to Grand Tr ck Westerny
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Parallel to Grand Truck Western 
Railroad (1‐1.5’ Dia.)



Taft Street Lift Station Analysis
Figure 14

East of Intersection of 60th Dri e andy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

East of Intersection of 60th Drive and 
61st Place to Railroad (10” Dia.)



Taft Street Lift Station Analysis
Figure 15

63rd Lane from Marshall Co rt toy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

63rd Lane from Marshall Court to 
Ellsworth Place (8”‐1’ Dia.)



Taft Street Lift Station Analysis
Figure 16

East of Ells orth Place So th of 63rdy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

East of Ellsworth Place, South of 63rd

Avenue (8” Dia.)



Taft Street Lift Station Analysis
Figure 17

East of Ells orth Place Bet een 63rdy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

East of Ellsworth Place Between 63rd

Court and 64th Avenue (8” Dia.)
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Figure 18

East of Ells orth Place Bet een 64thy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

East of Ellsworth Place Between 64th

Avenue and 64th Place (8” Dia.)



Taft Street Lift Station Analysis
Figure 19

East of Ells orth Place Bet een 64thy
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

East of Ellsworth Place Between 64th

Place and 65th Avenue (8” Dia.)



Taft Street Lift Station Analysis
Figure 20
65th Placey

Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario
65th Place
(1’ Dia.)



Taft Street Lift Station Analysis
Figure 21

Western Kn ckle on 65th Placey
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Western Knuckle on 65th Place
(8” Dia.)



Taft Street Lift Station Analysis
Figure 22

Tane Co rt to 65th Placey
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Taney Court to 65th Place
(8” Dia.)



Taft Street Lift Station Analysis
Figure 23

Marshall Co rt to 65th Placey
Peak Hydraulic Grade Line for 3.2 MGD Constant Flow / Pump Failure Scenario

Marshall Court to 65th Place
(8” Dia.)
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